We are providing the mathematical description of the model of photosynthesis implemented in Python using the 378 modelbase software developed in our Lab [25]. The code can be downloaded from the GitHub repository (https: 379 //github.com/QTB-HHU/photosynthesismodel) and is accompanied by a Jupyter Notebook that allows user to easily The system of equations comprises a set of 24 coupled ordinary differential equations and 34 reaction rates. The first 9 388 differential equations describe dynamics of the PETC and follow the change of the oxidised fraction of the plastoquinone 389 pool (Eq. S1), oxidised fraction of the plastocyanin pool (Eq. S2), oxidised fraction of the ferredoxin pool (Eq. S3), stromal 390 concentration of ATP (Eq. S4), stromal concentration of NADPH (Eq. S5), proton concentration in the lumen (Eq. S6), 391 phosphorylated fraction of light harvesting complexes (Eq. S7), the fraction of non-protonated PsbS protein (Eq. S8), and 392
The next 15 differential equations govern the temporal evolution of the CBB cycle intermediates. The equations originate from the Pettersson and Ryde-Petterson model [9] :
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where P ext denotes external orthophosphate and K x represents the apparent dissociation constant for the formed 399 complex between.
400
Additionally, the overall quencher activity can be derived using the following equation self-sufficient read and to foster faster reproducibility of this work, we are providing below the full set of the reaction 408 rates used for this model.
409
The quasi-steady state approximation used to calculate the rate of photosystem II (PSII)
where k LII is the light activation rate of PSII and B i , where i ∈ (0, 1, 2, 3), is a temporary state of photosystem II, relating 411 light harvesting capability with the occupation of reaction centres.
412
The quasi-steady state approximation used to calculate the rate of photosystem I (PSI)
where k LI is the light activation rate of PSI (determined by the total light intensity and the relative cross-section of PSI) 414 and Y i , where i ∈ (0, 1, 2) corresponds to one of the states of the PSI.
415
The reactions of the PETC
, where :
The reactions of the CBB Cycle
where the close-to-equilibrium approximations from the Pettersson and Ryde-Pettersson original model [9] has been dropped in favour of Poolman implementation [10], using fast rate constant (k ): F I G . S 1 Steady state simulation results for different light intensities, varied between 0 and 300 µmol m −2 s −1 . Displayed are the rates of RuBisCO, starch production and TPT export (in mM/s), as well as the relative ATP abundance.
F I G . S 2
Simulations of light-dark-light transitions for different f CBB values, ranging from 0.1 to 2. Shown are the dynamics of internal orthophosphate concentration, triose phosphate transporter (TPT) export and carbon fixation rates. From 2.8h to 8.3h (grey area), the external light has been set to 5 µmol m −2 s −1 . The figure illustrates that regulation of carbon fixation activities are not sufficient to restart the CBB cycle after long periods of low light intensities. 
F I G . S 7
Flux control coefficients of the system in 50 µmol m −2 s −1 light and unchanged carbon fixation activity (f CBB = 1). The parameters PSII tot and PSI tot denote the V max -values of Photosystem II and Photosystem I, respectively. They exhibit more flux control than other reactions.
F I G . S 8
Flux control coefficients of the system in 300 µmol m −2 s −1 light and unchanged carbon fixation activity (f CBB = 1). The parameter V 9 denotes the V max -value of the SBPase and exhibits more flux control than other reactions.
